Key indicators: single-crystal X-ray study; T = 290 K; mean (C-C) = 0.005 Å; R factor = 0.017; wR factor = 0.039; data-to-parameter ratio = 20.8.
The absolute structure of the title compound, [H 3 N-(CH 2 ) 7 -NH 2 ]I, has been determined from the diffraction experiment, the Flack parameter refining to À0.02 (2). In the crystal, adjacent symmetry-related cations are connected by head-totail R 0 H 2 N + -HÁ Á ÁNH 2 R hydrogen bonds, forming chains along [010] . The remaining four H atoms attached to the amino and the azanium group form weak hydrogen bonds to neighbouring iodide anions, producing a three-dimensional hydrogen-bonded network. The amino group and the aliphatic chain of the 7-aminoheptylazanium cation show an exact alltrans conformation, within experimental uncertainties. The azanium group, to fulfill the needs of hydrogen bonding, is twisted out of the plane defined by the C atoms of the aliphatic chain, the C-C-C-N torsion angle being À65. 4 (4) .
Related literature
For the crystal structures of -azaniumyl-!-aminoalkanes, see: Luciawati et al. (2011); Pienack et al. (2007) ; Natarajan et al. (1996) ; Qian et al. (2007) . For ,!-diazaniumylalkanecontaining compounds, see: Frank & Graf (2004) (1990) . For the profile fit on the powder diffraction data, see: Kraus & Nolze (2000) . For background to hydrogen bonds, see: Steiner (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis PRO (Oxford Diffraction, 2009 ); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2010) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Comment
There is general interest in diazanium iodides because it is well documented that they have a significant influence on the I 3 -/I -redox system in binary ionic liquids, which are used as electrolytes for dye-sensitized solar cells (Yang et al., 2011; Gorlov & Kloo, 2008; Grätzel, 2004) . Most structures reported in the α,ω-diaminoalkane/HX system are composed of α,ω-diazaniumylalkane dications and complex counteranions. Salts of α,ω-diazaniumylalkanes represent an interesting class of organic-inorganic hybride materials, with a number of different structure design examples: hydrogen-bonded frameworks as host systems for unusual species (Frank & Graf) ; layered materials (Takeoka et al., 2005) , large-pore zeolites (Jiang et al., 2010) ; non-metal frameworks (e.g. Vizi et al., 2006) and metal-frameworks (Seidlhofer et al., 2010) .
Our longstanding interest in the structural chemistry of α,ω-diazaniumylalkanes is focused on their versatility as templates for the synthesis of new polyiodides (Reiss & Engel, 2002; Reiss & Engel, 2004; Reiss, 2010) . However, only a limited number of high-quality crystal structure determinations on α-azaniumyl-ω-aminoalkane salts have been described (Luciawati et al., 2011; Pienack et al., 2007) . Furthermore, the positions of the hydrogen atoms of the hydrogen bond donating groups are not well resolved in all cases (Natarajan et al., 1996 , Qian et al., 2007 .
This contribution presents a rare example of a crystal structure of an α-azaniumyl-ω-aminoalkane without any disorder. The asymmetric unit of the title compound consists of one 7-aminoheptylazanium cation and one iodide anion. The bond lengths and angles within the organic cation are, with C-C bond lengths between 1.497 (5) Å to 1.517 (4) Å and slightly shorter C-N distances, 1.462 (4) Å and 1.481 (4) Å, as expected. The azanium group, to fulfill the needs of hydrogen bonding, is twisted out of the plane defined by the carbon atoms of the all-trans conformation aliphatic chain, the C5-C6-C7-N2 torsion angle being -65.4 (4)° ( Fig.1 and Fig. 3) Cations are connected to symmetry-related units by head-to-tail R'H 2 N + -H···NH 2 R hydrogen bonds. As a result of this primary connection, one-dimensional zigzag chains along [010] are formed (Fig. 1 ). According to a generally accepted classification (Steiner, 2002) , these N + -H···N hydrogen bonds can be described as medium strong. Both hydrogen atoms of the amino group and two of the three hydrogen atoms of the azaniumyl group form hydrogen bonds with neighbouring iodide anions. These weak N-H···I hydrogen bonds (Table 1) connect the above-mentioned chains into a three-dimensional framework ( Fig. 2 and 3 ). This framework can be classified by graph sets (Etter et al. 1990 ) as built of two smaller ring motifs [R 2 4 (8) and R 4 6 (12); (Fig. 2) ] in the hydrophilic region of the structure and a ring motif R 2 4 (24) that includes the alkyl chains (Fig. 3) .
Experimental 7-Aminoheptylazanium iodide, (H 3 N-(CH 2 ) 7 -NH 2 )I was prepared by dissolving 1.77 mmol (0.23 mL) 1,7-diaminoheptane in 1 ml concentrated (57%) hydroiodic acid at room temperature. From this solution crystalline raw material was obtained supplementary materials sup-2 by evaporation within a few days at room temperature. Recrystallization from fresh hydroiodic acid (57%) yielded blockshaped, almost colourless crystals.
Depending on the reaction conditions, the title compound is sometimes contaminated with a small amount of the darkcoloured α,ω-diazaniumylheptane tetraiodide, (H 3 N-(CH 2 ) 7 -NH 3 )I 4 (Reiss, 2010) . To verify the purity of the synthesized material, powder diffraction data of a representive part of the bulk phase were collected on a Huber G600 diffractometer (transmission, Cu Kα1, step width: 0.03°, 20 sec./step). A profile fit (Kraus & Nolze, 2000) on the powder diffraction data based on the structure model obtained from the single-crystal experiment proved the identity of the bulk phase with the investigated single-crystal (Fig. 4) . This finding is supported by the Raman spectrum collected which does not show the I 4 2--specific absorption band at 175 cm -1 .
Refinement
All hydrogen atoms were located from a difference Fourier synthesis. The positional parameters of hydrogen atoms of the NH 2 and the NH 3 group were refined with soft N-H distance restraints; the final range of N-H distances is 0.87 (2) -0.90 (2) Å. All hydrogen atoms of the CH 2 groups were refined using a riding model; C-H = 0.97 Å and U iso (H) = 1.2U eq (C).
Anisotropic displacement parameters of all non-hydrogen atoms and individual isotropic displacement parameters for all hydrogen atoms involved in the hydrogen bonds were refined unrestrictedly. The Flack parameter refined to -0.02 (2). Figures   Fig. 1 . The structure of the asymmetric unit, showing 50% probability displacement ellipsoids. Hydrogen atoms are shown as spheres of arbitrary radius. Symmetry-related neighbouring atoms are drawn with arbitrary radius and dashed lines indicate hydrogen bonds. Symmetry codes : ' = 2 -x, 1/2 + y, 1 -z, '' = 2 -x, 1/2 + y, 1 -z. 
Special details
Experimental. The Raman spectrum was measured using a Bruker MULTIRAM spectrometer (Nd:YAG-Laser at 1064 nm; RTInGaAs-detector); 4000-70 cm 
